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(54) DEVICE FOR CONTROLUNG TURNING OF VEHICLE 

(57)Abstract: 

PURPOSE: To prevent setting the target driving torque 
too low by including the rotational resistance component 
and the cornering drag component to be changed in 
response to the lateral acceleration in the road load 
torque which is one of factors for setting the target 
driving torque at the time of turning. 
CONSTITUTION: A torque computing unit computes the 
request driving torque with the engine speed NE and the 
accelerator open degree nA. The torque computing unit 
also obtains the target lateral acceleration GYO and the 
acceleration GXO for and aft of the target with a 
steering angle aH, the speed V, a stability factor A and a 
change gear ratio nH of a steering gear, and furthermore, 
computes the standard driving torque TB with a weight 
Wb of a car body, an effective radius r of front wheel, 
the road load torque TL, a change gear ratio Dm of a 
transmission and a reduction gear ratio ad of a 
differential gear, and computes the target driving torque 
TOH with a weighted factor D. In this case, not only the 
rotational resistance component but also the cornering drag to be changed in response to the 
lateral acceleration is included in the road load torque TL at the time of turning. Setting the 
target driving torque too low is thereby prevented, and while the safety can be improved. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAxaaaLSDA403258941 ... 2006/05/22 



Searching PAJ 



2/2 ^— V 



[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://wwwl 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAxaaaLSDA403258941 ... 2006/05/22 



JP,2518445,B [CLAIMS] 



Page 1 of 1 



* NOTICES * 



JPO and NCIPX are not responsible £or any 
damages caused by the use o£ tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be trEinslated. 
3, In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] A torque control means to reduce an engine*s driving torque independently of actuation by the 
operator, While setting up the acceleration which serves as a target of the cross direction of a car according 
to the magnitude of the lateral acceleration under revolution In the car equipped with the revolution control 
unit which controls said torque control means to season this acceleration with load load torque, and to set up 
target driving torque, and to become this target driving torque about said engine's driving torque The 
revolution control unit of the car characterized by including the cornering drag component which changes 
according to a rolling-resistance component and said lateral acceleration in said load load torque. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

<Field of the Invention> This invention reduces an engine's driving torque quickly according to the lateral 
acceleration generated at the time of revolution of a car, and relates this revolution actuation to easy and the 
revolution control unit of a car it enabled it to carry out to insurance. 

<Prior art> Since the centrifugal force corresponding to the lateral acceleration of the transit direction and a 
right-angled direction occurs, when the travel speed of the car to a revolution way is too high, there is a 
possibility that a car body may cause a sideslip across the limitation of the grip force of a tire in a car while 
running a revolution way. 

In such a case, especially in order to lower a power proper and to run insurance a car with the TR 
corresponding to a revolution way, when the outlet of a revolution way cannot be checked, or when the 
radius of curvature of a revolution way is becoming small gradually, a very advanced operation technique is 
required. 

In the common car which has the so-called understeering inclination, although it is necessary to make 
amounts of control increase gradually with increase of the lateral acceleration which joins a car, safe 
revolution transit becomes difficult or this lateral acceleration has the property which becomes impossible as 
amounts of control increase rapidly and being stated also in advance, if a certain value peculiar to each car is 
exceeded. Especially the thing that this inclination becomes remarkable in the car of the strong fi"ont engine 
front-wheel drive format of an understeering inclination is well known. 

Since it is such, in fi"ont of the revolution limitation that detect the lateral acceleration of a car and it 
becomes impossible revolution difficulty or circling a car The transit whose operator there is nothing, could 
consider the power control device to which it was made to reduce a power compulsorily with regards to the 
amount of treading in of the accelerator pedal by the operator, and used this power control device if needed, 
The thing which enabled it to choose the usual transit which controls a power corresponding to the amount 
of treading in of an accelerator pedal is announced. 

<Object of the Invention> When the transit safety of a car is taken into consideration, before it detects the 
lateral acceleration of a car and it becomes impossible revolution difficulty or circling this car, as for the 
amount of treading in of the accelerator pedal by the operator, it is desirable to carry the power control 
device to which an engine reduces an output compulsorily not related in a car. 

However, in the former, the acceleration of a cross direction which serves as a target by lateral acceleration 
was set up, and load load torque fixed as resistance of a road surface was only fiuther added to this 
acceleration. Although the actual load load torque at the time of revolution includes the comering drag 
(comering-drag) which is resistance not only to a rolling-resistance segment but the direction of a 
centrifiigal force here, in the former, it means that a comering drag does not change according to lateral 
acceleration, or had made the change small. 

However, when actually measured, it became large as, as for the change, lateral acceleration became large, 
and it became clear that the variation was what cannot be disregarded. 

This invention is made based on this viewpoint, and aims at offering the revolution control unit of the car 
which can set up target driving torque in consideration of the comering drag at the time of revolution. 
<The me2ins for solving a technical problem> A torque control means by which the revolution control unit 
of the car by this invention reduces an engine's driving torque independently of actuation by the operator. 
While setting up the acceleration which serves as a target of the cross direction of a car according to the 
magnitude of the lateral acceleration under revolution In the car equipped with the revolution control unit 
which controls said torque control means to season this acceleration with load load torque, and to set up 
target driving torque, and to become this target driving torque about said engine's driving torque It is 
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characterized by including the cornering drag component which changes according to a rolling-resistance 
component and said lateral acceleration in said load load torque. 

<Operation> This cornering drag becomes larger as, as for the load load torque at the time of revolution, 
lateral acceleration becomes large not only including a rolling-resistance component but including a 
cornering drag component. Since the cornering drag which changes according to lateral acceleration is 
considered and target driving torque is set up, without disregarding a comering drag component by this 
invention for this reason, much more proper control can be performed. 

<Example> As shown in Fig. 2 showing the outline structure of Fig. 1 showing the concept of one example 
of having applied the output-control approach of the car by this invention to the car of a front- wheel drive 
format, and its car In the middle of the inlet pipe 13 connected with an engine's 1 1 combustion chamber 12, 
the opening of the inhalation-of-air path 14 formed of this inlet pipe 13 is changed, and the throttle body 16 
incorporating the throttle valve 1 5 which adjusts the inhalation air content supplied in a combustion 
chamber 12 is infixed. As shown in Fig. 3 showing the enlarged section structure of the part of this throttle 
body 16 that makes a 1st [ ** ] Fig. R> Fig. and tubed, the both ends of the throttle shaft 17 which fixed the 
throttle valve 15 to one are supported by the throttle body 16 free [ rotation ]. The accelerator lever 18 and a 
throttle lever 19 make the shape of the same axle in the end section of this throttle shaft 17 that projects in 
the inhalation-of-air path 14, and fitting is carried out to it. 

A bush 21 and a spacer 22 are infixed between said throttle shafts 17 and cylinder parts 20 of the accelerator 
lever 18, and the accelerator lever 18 can be freely rotated to the throttle shaft 17 by this. Furthermore, it has 
prevented beforehand the accelerator lever 18 falling out from the throttle shaft 17, and separating with the 
washer 23 and nut 24 which were attached in the end side of the throttle shaft 17. Moreover, the accelerator 
pedal 26 operated by the operator has connected with the cable receptacle 25 of this accelerator lever 18 and 
one throu^ a cable 27, and the accelerator lever 18 rotates to the throttle shaft 17 according to the amount 
of treading in of an accelerator pedal 26. 

On the other hand, a throttle valve 15 rotates with the throttle shaft 17 by fixing said throttle lever 19 to the 
throttle shaft 17 and one, therefore operating this throttle lever 19. Moreover, the color 28 is attached in the 
cylinder part 20 of the accelerator lever 1 8 at this and coaxial one, and the stopper 30 which may stop to the 
claw part 29 formed in a part of this color 28 is formed in the point of said throttle lever 19. These claw 
parts 29 and a stopper 30 are set as physical relationship which is stopped mutually, when rotating the 
accelerator lever 18 in the direction in which a throttle lever 19 is rotated in the direction which a throttle 
valve 1 5 opens, or a throttle valve 1 5 is closed. 

Between said throttle bodies 16 and throttle levers 19, through the spring receptacles 32 and 33 of the pair 
which makes tubed [ by which fitting was carried out ], the torsion coiled spring 3 1 energized in the 
direction which pushes the stopper 30 of a throttle lever 19 against the claw part 29 of the accelerator lever 
1 8, and opens a throttle valve 1 5 makes the shape of this throttle shaft 17 and the same axle on the throttle 
shaft 1 7, and it is equipped with it. Moreover, it energizes in the direction which forces the claw part 29 of 
the accelerator lever 18 also the stopper 30 of a throttle lever 19 or between the stopper pins 34 and the 
accelerator levers 18 which project from a throttle body 16, and closes a throttle valve 15, and through said 
color 28, the torsion coiled spring 35 for giving a feeling of a detent to an accelerator pedal 26 makes the 
shape of the throttle shaft 17 and the same axle to the cylinder part 20 of the accelerator lever 18, and it is 
equipped with it. 

The point of the control rod 38 which fixed the end face to the diaphram 37 of an actuator 36 is connected 
with the point of said throttle lever 19. The compression coil spring 40 energized in the direction which 
pushes the stopper 30 of a throttle lever 19 against the claw part 29 of the accelerator lever 18, and opens a 
throttle valve 15 with said torsion coiled spring 31 is built into the pressure room 39 formed in this actuator 
36. And unless the way of the spring force of said torsion coiled spring 35 is set up greatly, and this breaks 
in an accelerator pedal 26 rather than the sum of the spring force of these two springs 31 and 40 or the 
pressure in the pressure room 39 is made into bigger negative pressure than the sum of the spring force of 
said two springs 31 and 40, a throttle valve 15 is opened. 

The vacuum tank 43 is open for free passage to the surge tank 41 which is connected with the downstream 
of said throttle body 16, and forms a part of inhalation-of-air path 14 through connecting piping 42, and the 
check valve 44 which permits only the migration of air to a surge tank 41 from a vacuum tank 43 is infixed 
in it between this vacuum tank 43 and connecting piping 42. Thereby, the pressure in a vacuum tank 43 is 
set as negative pressure almost equal to the minimum pressure in a surge tank 41 . 
The pressure room 39 of the inside of these vacuum tanks 43 and said actuator 36 is in the free passage 
condition through piping 45, and the first solenoid valve 46 for torque controls of a lock out mold is formed 
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in the middle of this piping 45 at the time of un-energizing. That is, the spring 49 which energizes a plunger 
47 to a valve seat 48 so that piping 45 may be closed is built into this solenoid valve 46 for torque controls. 
Moreover, the piping 50 which is open for free passage from a throttle valve 15 to the inhalation-of-air path 
14 of the upstream has connected with the piping 45 between said first solenoid valve 46 for torque controls 
and actuators 36. And in the middle of this piping 50, the second solenoid valve 51 for torque controls of an 
open sand mold is formed at the time of un-energizing. That is, the spring 53 which energizes a plunger 52 
so that piping 50 may be opened is built into this solenoid valve 5 1 for torque controls. 
The electronic control unit 54 (this is hereafter called ECU) which controls an engine's 1 1 operational status 
connects with said two solenoid valves 46 and 5 1 for torque controls, respectively, duty control of ON of the 
energization to the solenoid valves 46 and 51 for torque controls and the OFF is carried out based on the 
command from this ECU54, and these whole constitutes the torque control means of this invention from this 
example. 

For example, when the rate of duty of the solenoid valves 46 and 51 for torque controls is 0%, the pressure 
room 39 of an actuator 36 serves as atmospheric pressure almost equal to the pressure in the inhalation-of- 
air path 14 of the upstream from a throttle valve 15, and the opening of a throttle valve 15 corresponds to the 
amount of treading in of an accelerator pedal 26 by one to one. On the contrary, when the rate of duty of the 
solenoid valves 46 and 51 for torque controls is 100%, as a result of the pressure room 39 of an actuator 36 
serving as negative pressure almost equal to the pressure in a vacuum tank 43 and a control rod's 38 being 
able to pull up to the method of the diagonal left among the 1st Fig. , a throttle valve 15 is closed regardless 
of the amount of treading in of an accelerator pedal 26, and an engine's 1 1 driving torque will be in the 
condition of having been reduced compulsorily. Thus, by adjusting the rate of duty of the solenoid valves 46 
and 51 for torque controls, the opening of a throttle valve 15 can be changed regardless of the amount of 
treading in of an accelerator pedal 26, and an engine's 1 1 driving torque can be adjusted to arbitration. 
The crank angle sensor 55 which is attached in an engine 1 1 and detects an engine engine speed, the throttle 
opening sensor 56 which is attached in a throttle body 16 and detects the opening of a throttle lever 19, and 
the idle switch 57 which detects the close-by-pass-bulb-completely condition of a throttle valve 15 connect 
with said ECU54, and the output signal from these crank angle sensor 55, the throttle opening sensor 56, and 
an idle switch 57 is sent to it, respectively. 

moreover, to the torque arithmetic unit (this is hereafter called TCL) 58 which computes an engine's 1 1 
target driving torque The accelerator opening sensor 59 which is attached in a throttle body 16 and detects 
the opening of the accelerator lever 18 with said throttle opening sensor 56 and idle switch 57, The front- 
wheel rotation sensors 62 eind 63 which detect the rotational speed of the front wheels 60 and 61 of a Uichi 
Hidari pair which are driving wheels, respectively, The rear wheel rotation sensors 66 and 67 which detect 
the rotational speed of the rear wheels 64 and 65 of a Uichi Hidari pair which are coupled driving wheels, 
respectively. The steering angle sensor 70 which detects the turn combination of the steering shaft 69 at the 
time of revolution on the basis of the rectilinear-propagation condition of a car 68 connects, and the output 
signal from these sensors 59, 62, 63, 66, 67, and 70 is sent, respectively, 

ECU54 and TCL58 are connected through the telecommunication cable 71, and the information on the 
operational status of the engines 1 1 , such as an inhalation air content, other than the detecting signal from an 
engine engine speed or an idle switch 57 is sent to TCL58 from ECU54. On the contrary, from TCL58, the 
information about the target driving torque calculated by this TCL58 is sent to ECU54. 
Target driving torque TOS of the engine 1 1 at the time of performing slip control in this example, as shown 
in Fig. 4 showing the rough flow of control by this example. The target driving torque TOH of the engine 1 1 
at the time of performing revolution control on the comparatively high road surface (this being hereafter 
called a quantity mu way) of coefficient of fiiction like a desiccation way. The target driving torque TOL of 
the engine 1 1 at the time of performing revolution control on the comparatively low road surface (this being 
hereafter called a low mu way) of coefficient of fiiction like a freezing way or a humid way is always 
calculated in parallel in TCL58. The optimal policy objective driving torque TO is chosen from these three 
target driving torque TOS, TOH, and TOL, and it enables it to reduce an engine's 1 1 driving torque if 
needed. 

The control program of this example is specifically started by ON actuation of the ignition key which is not 
illustrated, and while reading initial value delta[ of a steering shaft revolution location ] m (0) first in Ml, 
initial setting, such as count initiation of the main timer for every 15 mses which are reset of various flags or 
the seimpling period of this control, is performed. 

And based on the detecting signal from various sensors, TCL58 calculates the vehicle speed V etc. in M2, 
and study amendment of the center-valve-position deltaM of said steering shaft 69 is carried out in M3 
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following this. Although, as for center-valve-position dehaM of the steering shaft 69 of this car 68, initial 
value deltam (0) is read at every ON actuation of said ignition key, only when the rectilinear-propagation 
transit conditions which a car 68 mentions later are fulfilled, study amendment of the this initial value 
deltam (0) is carried out, and study amendment of the this initial value deltam (0) is carried out until an 
ignition key will be in an OFF state. 

Next, TCL58 calculates target driving torque TOS in the case of performing slip control which regulates an 
engine's 1 1 driving torque based on the rotation difference of front wheels 60 and 61 and rear wheels 64 and 
65 in M4. The target driving torque TOH of the engine 1 1 at the time of performing revolution control on a 
quantity mu way in M5 is calculated, and the target driving torque TOL of the engine 1 1 at the time of 
performing revolution control on a low mu way in M6 similarly is operated sequentially. 
And ECU54 controls the rate of duty of the solenoid valves 46 and 51 for torque controls of a pair M7 so 
that an engine's 1 1 driving torque tums into this policy objective driving torque TO, after choosing TCL58 
fi-om such target driving torque TOS, TOH, and TOL by the approach of mentioning the optimal policy 
objective driving torque TO later, and it is made to run insurance a car 68 by this reasonable. 
Thus, it controls until a count-down of the main timer ends an engine's 1 1 driving torque in M8, a coimt- 
down of the main timer is again started in M9 after this, and the steps fi-om M2 to these M9 are repeated 
until said ignition key is turned off. 

The reason for carrying out study amendment of the center-valve-position deltaM of the steering shaft 69 at 
the step of M3 is because a gap may occur between the actual rudder angles delta of the front wheels 60 and 
61 which are the amounts of revolution and steering wheels of the steering shaft 69 and center- valve- 
position deltaM of the steering shaft 69 may change according to secular change of wear of the steering 
gearing which does not illustrate when Toin adjustment of front wheels 60 and 61 is performed at the time 
of maintenance of a car 68 etc. 

As shown in Fig. 5 showing the procedure which carries out study amendment of the center-valve-position 
deltaM of this steering shaft 69, TCL58 computes the vehicle speed V by the bottom type (1) in CI based on 
the detecting signal from the rear wheel rotation sensors 66 and 67. 

V = Vru+ V,, ... (1) 

However, in an upper type, VRL and VRR are the peripheral velocity of the rear wheels 64 and 65 of a 
Uichi Hidari pair, respectively. 

Next, TCL58 computes peripheral- velocity difference (this is hereafter called velocity-of-rear- wheel 
difference) |VRL-VRR| of the rear wheels 64 and 65 of a Uichi Hidari pair by C2. 

It judges whether TCL58 has the vehicle speed V larger than the threshold VA set up beforehand at C3 the 
appropriate back. Since this actuation cannot detect velocity-of-rear-wheel difference |VRL-VRR| 
accompanying steering etc. unless a car 68 becomes a certsiin amount of high speed, it is required, and said 
threshold VA is suitably set up like per hour 20km by experiment etc. based on the transit property of a car 

68 etc. 

And when it judges with the vehicle speed V being beyond the threshold VA, it judges whether TCL58 has 
whether it set [ velocity-of-rear-wheel difference |VRL-VRR| ] up beforehand for example, is smaller than 
the threshold VB like per hour 0.1km at C4, and a car 68 that is, in a rectilinear-propagation condition. Here, 
when the rear wheels 64 and 65 on either side of the pneumatic pressure of a tire are not equal, a threshold 
VB is not set to per hour 0km because the peripheral velocity VRL and VRR of the rear wheels 64 and 65 of 
a Uichi Hidari pair is different, although a car 68 is in a rectilinear-propagation condition. 
If it judges with velocity-of-rear-wheel difference | VRL-VRR| being below the threshold VB at this step of 
C4, it will judge whether TCL58 is the same as that of the last steering shaft revolution location deltam (n-1) 
which current steering shaft revolution location deltam (n) detected by the steering angle sensor 70 at C5. 
Under the present circumstances, it is desirable to set up the revolution detection power of the steering shaft 

69 by the steering angle sensor 70 for example, just over or below 5 times so that it may not be influenced 
by an operator's hand deflection etc. 

the count of the timer for study which judged that TCL58 had the current car 68 in a rectilinear-propagation 
condition by C6, and was built in this TCL58 if current steering shaft revolution location deltam (n) judged 
with it being the same as that of the last steering shaft revolution position angle deltam (n-1) at this step of 
C5 and which is not illustrated — starting — this — for example, it continues for 0.5 seconds. 
Next, it judges whether the rectilinear-propagation condition of whether 0.5 seconds have passed since count 
initiation of the timer for study in C7 and a car 68 continued TCL58 for 0.5 seconds. In this case, since 0.5 
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seconds have not passed since count initiation of the timer for study in the time of transit of a car 68, the 
steps from CI to C7 will be repeated at the beginning [ of a car 68 ] of transit. 

And if it judges that 0.5 seconds have passed since count initiation of the timer for study, TCL58 will judge 
whether whether the flag's FH learned [ rudder angle center- valve-position ] being set by C8 and this 
learning control are the first time. 

When it is judged that the flag FH leamed [ rudder angle center- valve-position ] is not set at this step of C8, 
it considers in C9 that current steering shaft revolution location deltam (n) is center- valve-position delta[ of 
the new steering shaft 69 ] M (n), this is read into the memory in TCL58, and the flag FH leamed [ rudder 
angle center-valve-position ] is set. 

Thus, after setting up center- valve-position delta[ of the new steering shaft 69 ] M (n), while computing turn 
combination deltaH of the steering shaft 69 on the basis of center- valve-position delta[ of this steering shaft 
69 ] M (n), the count of the timer for study is cleared in CIO, and rudder angle center- valve-position study is 
performed again. 

When the flag FH leamed [ rudder angle center- valve-position ] is set that is, judged that rudder angle 
center- valve-position study is after a two-times eye at said step of C8, by CI 1 , TCL58 has current steering 
shaft revolution location deltam (n) equal to center- valve-position deltaM (n-1) of the last steering shaft 69, 
namely, judges whether it is deltam(n) =deltaM (n-1). And if current steering shaft revolution location 
deltam (n) judges with it being equal to center- valve-position deltaM (n-1) of the last steering shaft 69, it 
will retum to the step of CIO as it is, and the next rudder angle center- valve-position study will be 
performed again. 

When current steering shaft revolution location deltam (n) became [ the play of a steering system etc. ] a 
cause at the step of CI 1 and it is judged that it is not equal to center- valve-position deltaM (n-1) of the last 
steering shaft 69, When different more than amount of amendment limits deltadelta to which center- valve- 
position delta[ of the steering shaft 69 new as it is ] M (n) was not judged, but the absolute value of these 
differences set beforehand current steering shaft revolution location deltam (n) He sets to center- valve- 
position delta[ of the new steering shaft 69 ] M (n) what subtracted or added this amount of amendment 
limits deltadelta to center- valve-position deltaM (n-1) of the last steering shaft 82, and is trying to read this 
into the memory in TCL58. 

That is, it judges whether TCL58 has the value smaller than negative amount of amendment limits-deltadelta 
set up beforehand which subtracted center-valve-position deltaM (n-1) of the last steering shaft 69 from 
current steering shaft revolution location deltam (n) by CI 2. and when the value subtracted at this step of 
CI 2 judges that it is smaller than negative amount of amendment limits-deltadelta center- valve-position 
delta[ of the steering shaft 69 new at C13 ] M (n) is changed with delta[ from center- valve-position deltaM 
(n-1) of the last steering shaft 69, and negative amount of amendment limits-deltadelta ] M(n) =deltaM(n-l)- 
deltadelta, and it is considered so that the amount of study amendments per time may not become large to a 
negative side unconditionally. 

Thereby, even if an unusual detecting signal is outputted by a certain cause from the steering angle sensor 
70, center- valve-position deltaM of the steering shaft 69 cannot change rapidly, but can perform quickly this 
correspondence that receives unusually. 

On the other hand, when the value subtracted at the step of CI 2 judges that it is larger than negative amount 
of amendment limits-deltadelta, it judges whether the value which subtracted center- valve-position deltaM 
(n-1) of the last steering shaft 69 from current steering shaft revolution location deltam (n) in CI 4 is larger 
than forward amount of amendment limits deltadelta. and when the value subtracted at this step of CI 4 
judges that it is larger than forward amount of amendment limits deltadelta Center-valve-position delta[ of 
the steering shaft 69 new at C15 ] M (n) is changed with delta[ from center- valve-position deltaM (n-1) of 
the last steering shaft 69, and forward amount of amendment limits deltadelta ] M(n) =deltaM(n-l) 
H-deltadelta, and it considers so that the amount of study amendments per time may not become large to a 
forward side unconditionally. 

Thereby, even if an unusual detecting signal is outputted by a certain cause from the steering angle sensor 
70, center- valve-position deltaM of the steering shaft 69 cannot change rapidly, but can perform quickly this 
correspondence that receives unusually. 

However, when the value subtracted at the step of CI 4 judges that it is smaller than forward amount of 
amendment limits deltadelta, current steering shaft revolution location deltam (n) is read as it is as center- 
valve-position delta[ of the new steering shaft 69 ] M (n) in CI 6. 

Therefore, when front wheels 60 and 61 were changed into the revolution condition and the vehicle 68 under 
stop departs, Although the amount of amendments from initial value deltam (0) of the steering shaft 
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revolution location in the step of Ml mentioned above will become very big when the learning control of 
center- valve-position deltaM of the steering shaft 69 is the first time, as shown in Fig. 6 showing an example 
of the change condition of center- valve-position deltaM of the steering shaft 69 at this time Center- valve- 
position deltaM of the steering shaft 69 after a two-times eye will be in the condition of having been 
stopped, by actuation in the step of CI 3 and CI 4. 

Thus, after carrying out study amendment of the center- valve-position deltaM of the steering shaft 69, target 
driving torque TOS in the case of performing slip control which regulates an engine's 1 1 driving torque 
based on the difference of the vehicle speed V and the peripheral velocity VFL and VFR of fi-ont wheels 60 
and 61 is calculated. 

by the way, in order to use effectively the driving torque generated in an engine 1 1 As shown in Fi g. 7 
showing the relation between coefficient of fiiction of a tire and a road surface, and the slip ratio of this tire 
It is desirable for slip ratio S of the tire of the fi-ont wheels 60 and 61 under transit to adjust the amount S of 
slips of fi-ont wheels 60 and 61, and to make it not spoil the acceleration engine performance of a car 68 so 
that it may become the maximum of coefficient of fiiction of this tire and road surface, corresponding target 
slip ratio SO, or its near. 



V FL+ V FR 



s= ^ 



Here, it is slip ratio S of a tire, V 

Although an engine's 1 1 target driving torque TOS is set up so that it comes out, and it may be and this slip 
ratio S may become the maximum of coefficient of fiiction of a tire and a road surface, corresponding target 
slip ratio SO, or its near, that operation procedure is as follows. 

First, TCL58 is computed by the bottom type (2) of the current car 68 order acceleration GX from the 
vehicle speed V (n-1) computed this vehicle speed V (n) computed by the aforementioned (1) formula, and 1 
time ago. 

n = ^ C rt > V ( n - 1 1 

^ ^ 3. 6 • A t • g 

However, 15 mses and g whose deltat is the sampling period of the main timer are gravitational acceleration. 

And driving torque TB of the engine 1 1 at this time is computed by the bottom type (2). 
TB=GXF-Wb-r+Tr ... (2) 

Here, GXF is the order [ correction ] acceleration which it let pass to the low pass filter with which change 
of the above-mentioned order acceleration GX is delayed. From the ability to be considered that the car 68 
order acceleration GX of a low pass filter is equivalent to coefficient of fiiction of a tire and a road surface 
Even when it becomes that it is likely to separate from target slip ratio SO to which the car 68 order 
acceleration GX changed, and slip ratio S of a tire corresponded with the maximum of coefficient of fiiction 
of a tire and a road surface, or its near It has the function to correct the order acceleration GX so that the 
maximum of coefficient of fiiction of a tire and a road surface, corresponding target slip ratio SO, or its near 
may be made to maintain slip ratio S of a tire. Moreover, although the effective radius of front wheels 60 
and 61 and Tr of a body weight and r is [ Wb ] rolling resistance and this rolling resistance Tr can be 
computed as a fimction of the vehicle speed V, in this example, it is asking from the **** map shown in Fi g. 
8 . 

On the other hand, usually during acceleration of a car 68, the amount of slips of a wheel has always 
occurred about 3% to a road surface, and in running bad roads, such as a gravel road, generally the 
maximum of coefficient of fiiction of the tire and road surface corresponding to target slip ratio SO is large 
rather than the case where it runs a low mu way. Therefore, such an amount of slips and a road surface 
situation are taken into consideration, and VFO is computed by the bottom type (3) whenever [ target speed- 
of-drive- wheel / which is the peripheral velocity of front wheels 60 and 61 ]. 
VFO=1.03 and V+VK ... (3) 

However, although VK is the amount of road surface amendments beforehand set up corresponding to the 
acceleration GXF before and after said correction, and an inclination which increases gradually is given as 
the value of the acceleration GXF before and after correction becomes large, in this example, this amount 
VK of road surface amendments is calculated from the **** map shown in Fig. 9 created based on the 
driving test etc. 
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Next, the amount S of slips which is a difference with VFO whenever [ vehicle speed V and target speed-of- 
drive-wheel ] is computed by the bottom type (4) based on the aforementioned (1) formula and (3) types. 
S = V,.+ V,. _ - . . (4) 

And like a bottom type (5), it finds the integral the multiplication of this amount S of slips being carried out 
in the integral multiplier KI for every sampling period of the main timer, and the integral amendment torque 
TI for raising the stability of the control to target driving torque TOS (however, TI<=0) is computed. 

T , = 2 K , • S (i) • • • (5) 

It is computed the multiplication of the proportionality amendment torque TP for similarly easing control 
delay to target driving torque TOS which is proportional to the amount S of slips like a bottom type (6) 
being carried out in a proportionality coefficient KP. 
TP=KP-S ... (6) 

And an engine's 1 1 target driving torque TOS is computed by the bottom type (7) using the above (2), (5), 
and (6) types. 

T ^ = " ^Ti — Tp + Tn 

i OS Z . . ♦ (Tl 

The change gear ratio of the change gear which rhom does not illustrate in an upper type, and rhod are the 
reduction gear ratios of a differential gear. 

The manual switch which is not illustrated for an operator to choose slip control is formed in the car 68, and 
when an operator operates this manual switch and chooses slip control, slip control explained below is 
operated. 

Although TCL58 computes target driving torque TOS by the detection and data processing of various data 
which were first mentioned above in S 1 as shown in Fig. 1 0 showing the flow of processing of this slip 
control, this math operation is performed regardless of actuation of said manual switch. 
Next, although it judges whether Flag FS is set during slip control in S2, since Flag FS is not set during slip 
control at first, it judges whether the amount S of slips of 58 of fi-ont wheels 60 and 61 is larger than the 
threshold set up beforehand, for example, per hour 2km, at TCLS3. 

If the amount S of slips judges that it is larger than per hour 2km at this step of S3, it will judge whether 
TCL58 has rate-of-change deltaGS of the amount S of slips larger than 0.2g at S4. 

If it judges that amount rate-of-change of slips deltaGS is larger than 0.2g at the step of this S4, it will judge 
again whether Flag FS is set during slip control in S5, and Flag FS is set during slip control in S6. 
When it is judged that Flag FS is setting dviring slip control at this step of S6, target driving torque TOS for 
slip control beforehand computed by the aforementioned (7) formula as an engine's 1 1 target driving torque 
TOS in S7 is adopted. 

Moreover, when it is judged that Flag FS is reset during slip control at said step of S6, TCL58 outputs an 
engine's 1 1 maximum torque in S8 as target driving torque TOS, and as a result of ECU's54 reducing the 
rate of duty of the solenoid valves 46 and 51 for torque controls to a side 0%, thereby, an engine 1 1 
generates the driving torque according to the amount of treading in of the accelerator pedal 26 by the 
operator. 

In addition, that TCL58 outputs an engine's 1 1 maximum torque at this step of S8 gives a play in the 
direction in which ECU54 surely intercepts energization of as opposed to a side 46 and 51, i.e., the solenoid 
valves for torque controls, for the rate of duty of the solenoid valves 46 and 51 for torque controls 0% fi-om 
viewpoints, such as the safety of control, and it considers so that an engine 1 1 may generate the driving 
torque according to the amount of treading in of the accelerator pedal 26 by the operator certainly. 
When the amount S of sUps of fi-ont wheels 60 and 61 judges that it is smaller than per hour 2km at said step 
of S3, or when it is judged at the step of S4 that amount rate-of-change of slips deltaGS is smaller than 0.2g 
Shift to said step of S6 then, and TCL58 outputs an engine's 1 1 maximum torque at the step of S8 as target 
driving torque TOS. As a result of ECU's54 reducing the rate of duty of the solenoid valves 46 and 51 for 
torque controls to a side 0% by this, an engine 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 26 by the operator. 

On the other hand, when it is judged that Flag FS is set during slip control at said step of S2, it judges 
whether in S9, an idle switch 57 is ON and the throttle valve 15 is in the close-by-pass-bulb-completely 
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condition. 

When it is judged at the step of this S9 that an idle switch 57 is ON, since the operator has not broken in the 
accelerator pedal 26, Flag FS is reset during slip control in SIO, and it shifts to the step of S6. 
Moreover, when it is judged at the step of S9 that an idle switch 57 is off, it judges whether Flag FS is again 
set during slip control at the step of S6. 

In addition, when the operator is not operating the manual switch which chooses slip control, TCL58 
calculates the target driving torque of the engine 11 at the time of performing revolution control, after 
computing target driving torque TOS for slip control as mentioned above. 

On the occasion of revolution control of this car 68, from steering shaft tum combination deltaH and the 
vehicle speed V, TCL58 computes the target lateral acceleration GYO of a car 68, and sets up the 
acceleration GXO of a car-body cross direction from which a car 68 does not serve as extreme 
understeering, i.e., target order acceleration, based on this target lateral acceleration GYO. And the target 
driving torque of this target order acceleration GXO and the corresponding engine 1 1 is searched for, and 
these targets driving torque is outputted to ECU54. 

By the way, although the lateral acceleration GY of a vehicle 68 is also actually computable using velocity- 
of-rear-wheel difference |VRL-VRR|, since prediction of the value of the lateral acceleration GY which acts 
on a vehicle 68 by using steering shaft tum combination deltaH is attained, it has the advantage which can 
perform quick control. 

However, an operator's volition is not reflected at all only by searching for an engine's 1 1 target driving 
torque with steering shaft tum combination deltaH and the vehicle speed V, but there is a possibility 
dissatisfied with an operator of remaining, in respect of the controllability of a car 68. For this reason, it is 
desirable to calculate an engine's 1 1 demand driving torque Td for which the operator wishes from the 
amount of treading in of an accelerator pedal 26, to take into consideration this demand driving torque Td, 
and to set up an engine's 1 1 target driving torque. Moreover, since the shock accompanying the acceleration 
and deceleration of a car 68 occurred and the fall of a degree of comfort was invited, when the amount of 
increase and decreeise of an engine's 1 1 target driving torque set up every 1 5 mses was very big, when it 
becomes so large that the amount of increase and decrease of an engine's 1 1 target driving torque invites the 
fall of the degree of comfort of a car 68, it is necessary to regulate the amount of increase and decrease of 
this target driving torque. 

furthermore, a road surface — a quantity mu way ~ or by the low mu way, if an engine's 1 1 target driving 
torque is not changed For example, since there is a possibility that front wheels 60 and 61 may slip and safe 
transit may become impossible when an engine 1 1 is operated by the target driving torque for quantity mu 
ways while running the low mu way, As for TCL58, it is desirable to compute the target driving torque TOH 
for quantity mu ways and the target driving torque TOL for low mu ways, respectively. 
As shown in Fig. 1 1 showing the operation block of the revolution control for [ in consideration of the above 
knowledge ] quantity mu ways, TCL58 calculates the rudder angle delta of front wheels 60 and 61 from a 
bottom type (8) based on the detecting signal from the steering angle sensor 70 while calculating the vehicle 
speed V by the aforementioned (1) formula from the output of the rear wheel rotation sensors 66 and 67 of a 
pair, and asks for the target lateral acceleration GYO of the car 68 at this time from a bottom type (9). 

^--jlr •••(8) 

Gvo= ^ — i • - • (9) 

£ ( A + ) 

However, rhoH is [ the wheel base of a car 68 and A of a steering gearing change gear ratio and 1 ] the 
stability factors of a car. 

This stability factor A is a value decided by the configuration of the suspension system of a car 68, the 
property of a tire, etc. as everyone knows. The actual lateral acceleration GY specifically generated on a car 
68 in the time of stationary circle revolution. Steering angle ratio delta H/delta HO (it is based on center- 
valve-position deltaM of ttie steering shaft 69) of the steering shaft 69 at this time Lateral acceleration GY is 
expressed to tum combination deltaHO of the steering shaft 69 in the pole low-speed run state which 
becomes about zero as an inclination of the tangent in the graph of tum combination deltaH of the steering 
shaft 69 at the time of acceleration with which relation is expressed comparatively as shown, for example in 
Fig. 12. That is, although lateral acceleration GY is small and the stability factor A serves as [ the vehicle 
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speed V ] about 1 constant value (A= 0.002) in the field which is not not much high, when lateral 
acceleration GY exceeds 0.6g, the stability factor A increases rapidly and a car 68 comes to show a very 
strong understeering inclination. 

When it carries out based on Fig. 12, the stability factor A is set or less to 0.002, and since it is above, an 
engine's 1 1 driving torque is controlled so that the target lateral acceleration GYO of the car 68 computed by 
(9) types is set to less than 0.6g. 

Thus, if the target lateral acceleration GYO is computed, it will ask from the **** map which shows the 
target order acceleration GXO of the car 68 beforehand set up according to the magnitude and the vehicle 
speed V of this target lateral acceleration GYO in Fig. 13 beforehand memorized by TCL58, and an engine's 
1 1 criteria driving torque TB will be computed by the bottom type (10) with this target order acceleration 
GXO. 

T . = G>,- W> • r +T, ...(,« 



However, TL is load load (Road-Load) torque which is resistance of the road surface called for as a function 
of the lateral acceleration GY of a car 68, and is calculated by this example from the **** map shown in 
Fig. 14. Here, as shown in Fig. 14, as load load torque TL, the cornering drag which changes not only 
according to a rolling-resistance component but according to lateral acceleration is included at the time of 
revolution. That is, although it is only a rolling-resistance component when lateral acceleration is zero like 
straight-line transit, a cornering drag cannot be disregarded at the time of revolution. 
Next, in order to determine the adoption rate of criteria driving torque TB, the multiplication of the 
multiplier alpha of weighting is carried out to this criteria driving torque TB, and correction-reference 
driving torque is searched for. Although revolution transit is carried out and the multiplier alpha of 
weighting sets up a car 68 experientially, it adopts the numeric value of order about 0.6 on a quantity mu 
way. 

It asks from the **** map which shows the demand driving torque Td for which an operator wishes on the 
other hand based on the engine rotational frequency NE detected by the crank angle sensor 55, and 
accelerator opening thetaA detected by the accelerator opening sensor 59 in Fig. 15, and, subsequently the 
amendment demand driving torque corresponding to the multiplier alpha of said weighting is computed by 
carrying out the multiplication of the (1 -alpha) to the demand driving torque Td. For example, when it is set 
as alpha= 0.6, the adoption rate of criteria driving torque TB and the driving torque Td of choice is set to 6 
to 4. 

Therefore, an engine's 1 1 target driving torque TOH is computed by the bottom formula (11). 
TOH=alpha-TB-h (1-alpha), Td ... (1 1) 

The manual switch which is not illustrated for an operator to choose the revolution control for quantity mu 
ways is formed in the car 68, and when an operator operates this manual switch and chooses the revolution 
control for quantity mu ways, revolution control for [ which is explained below ] quantity mu ways is 
operated. 

Although the target driving torque TOH is computed by the detection and data processing of various data 
which were mentioned above in HI as shown in Fig. 16 showing a control flow for determining the target 
driving torque TOH for this quantity mu way revolution control, this actuation is performed regardless of 
actuation of said manual switch. 

Next, it judges whether flag F<SUB>CH is set whether a car 68 is quantity mu way revolution-controlling 
by H2, and during quantity mu way revolution control that is,. Since it is not [ quantity mu way revolution / 
be / it ] under control at first, it judges that Flag FCH is in a reset condition during quantity mu way 
revolution control, and judges whether it is the threshold which the target driving torque TOH set up 
beforehand in H3, for example, (Td-2), the following. That is, although the target driving torque TOH is 
computable also in the state of rectilinear propagation of a car 68, as for the value, it is common that it is 
farther [ than an operator's demand driving torque Td ] large. However, since this demand driving torque Td 
generally becomes small at the time of revolution of a car 68, he is trying to judge as a start condition of 
revolution control of the time of the target driving torque TOH becoming below a threshold (Td-2). 
In addition, it is as a hysteresis for preventing hunting of control to have set up this threshold with (Td-2). 
If it judges that the target driving torque TOH is below a threshold (Td-2) at the step of H3, an idle switch 
57 will judge whether it is an OFF state by TCL 58H4. 

When it is judged that an OFF state gets into an idle switch 57, and the operator gets into the accelerator 
pedal 26 at this step of H4, Flag FCH is set during quantity mu way revolution control in H5. Next, the 
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credibility of the rudder angle delta detected by whether the flag FH learned [ rudder angle center-valve- 
position ] is set in H6 and the steering angle sensor 70 is judged. 

If it judges that the flag FH learned [ rudder angle center-valve-position ] is set at the step of H6, it will be 
judged again whether Flag FCH is set during quantity mu way revolution control in H7. 
In the above procedure, since Flag FCH is set during quantity mu way revolution control at the step of H5, 
in the step of H7, it is judged that Flag FCH is set during quantity mu way revolution control, and the 
previous calculation value TOH, i.e., the target driving torque in the step of HI, is adopted as it is H8. 
Since the credibility of the rudder angle delta computed by (8) formulas is lacked on the other hand when it 
judges that the flag FH learned [ rudder angle center- valve-position ] is not set at said step of H6 (1 1) Do not 
adopt the target driving torque TOH computed by the formula, but TCL58 outputs an engine's 1 1 maximum 
torque in H9 as target driving torque TOH. As a result of ECU's54 reducing the rate of duty of the solenoid 
valves 46 and 51 for torque controls to a side 0% by this, an engine 1 1 generates the driving torque 
according to the amount of treading in of the accelerator pedal 26 by the operator. 

Moreover, if it judges that the target driving torque TOH is not below a threshold (Td-2) at said step of H3 It 
shifts to the step of H9 from the step of H6 or H7, without shifting to revolution control. As a result of 
TCL's58 outputting an engine's 1 1 maximum torque as target driving torque TOH and ECU's54 reducing the 
rate of duty of the solenoid valves 46 and 51 for torque controls to a side 0% by this, an engine 1 1 generates 
the driving torque according to the amount of treading in of the accelerator pedal 26 by the operator. 
Also when similarly it is judged that an ON state gets into an idle switch 56, and an operator does not get 
into the accelerator pedal 26 at the step of H4 TCL58 outputs an engine's 1 1 maximum torque as target 
driving torque TOH. As a result of ECU's54 reducing the rate of duty of the solenoid valves 46 and 51 for 
torque controls to a side 0% by this, an engine 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 26 by the operator, and does not shift to revolution control. 
When it is judged that Flag FCH is set during quantity mu way revolution control at said step of H2, 
difference deltaT of target driving torque TOC computed in HIO this time and the target driving torque TOH 
(n-1) computed last time judges whether it is larger than the increase and decrease TK of a permissible dose 
set up beforehand. It is the torque variation of extent for which crew is not made to sense the acceleration- 
and-deceleration shock of a car 68, for example, this increase and decrease TK of a permissible dose use the 
aforementioned (10) formula to hold down the target order acceleration GXO of a car 68 to 0.1 g/s. 

Tk = 0. 1 . " ' ; . A t 

P m ' P d 

It becomes. 

If difference deltaT of target driving torque TOC computed at said step of HIO this time and the target 
driving torque TOH (n-1) computed last time is judged not to be larger than the increase and decrease TK of 
a permissible dose set up beforehand, it will judge shortly whether difference deltaT of target driving torque 
TOC and the target driving torque TOH (n-1) computed last time is larger than the negative increase and 
decrease TK of a permissible dose in HI 1 . 

If difference deltaT of this target driving torque TOC and the target driving torque TOH (n-1) computed last 
time judges that it is larger than the negative increase and decrease TK of a permissible dose at the step of 
HI 1 Since absolute value |deltaT| of the difference of target driving torque TOC computed this time and the 
target driving torque TOH (n-1) computed last time is smaller than the increase and decrease TK of a 
permissible dose, this computed target driving torque TOC is adopted as a calculation value in the step of 
H8 as it is. 

Moreover, if difference deltaT of target driving torque TOC computed at the step of HI 1 this time and the 
target driving torque TOH (n-1) computed last time judges that it is not larger than the negative increase and 
decrease TK of a permissible dose, this target driving torque TOC will be corrected by the bottom type in 
HI 2, and this will be adopted as a calculation value in the step of H8. 

TOC=TOH(n-l)-TK That is, the range of the cut to the target driving torque TOH (n-1) computed last time 
is regulated by the increase and decrease TK of a permissible dose, and the moderation shock accompanying 
driving torque reduction of an engine 1 1 is lessened. 

On the other hand, if it is judged that difference deltaT of target driving torque TOC computed at said step 
of HIO this time and the target driving torque TOH (n-1) computed last time is more than the increase and 
decrease TK of a permissible dose, this target driving torque TOC will be corrected by the bottom type in 
HI 3, and this will be adopted as a calculation value in the step of H8. 

TOC=TOH(n-l)+TK that is, in increase of driving torque as well as the case of the above-mentioned driving 
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torque reduction When difference deltaT of target driving torque TOC computed this time and the target 
driving torque TOH (n-1) computed last time exceeds the increase and decrease TK of a permissible dose 
The tuck length to the target driving torque TOH (n-1) computed last time is regulated by the increase and 
decrease TK of a permissible dose, and tihe acceleration shock accompanying an engine's 1 1 driving torque 
increase is lessened. 

thus, as the change condition of steering shaft turn-combination deltaH at the time of regulating the amount 

of increase and decrease of the target driving torque TOH, the target order acceleration GXO, the target 

driving torque TOH, and the actual condition order acceleration GX is shown in Fig. 17 which expresses 

with a broken line, it becomes smooth [ change of the actual condition order acceleration GX ] than the case 

where the continuous line which did not regulate the amount of increase and decrease of the target driving 

torque TOH shows, and it turns out that an acceleration-and-deceleration shock is canceled. 

If the target driving torque TOH is set up as mentioned above, it will judge whether this target driving 

torque TOH of 58 is larger than an operator's demand driving torque Td at TCLH14. 

Here, since the target driving torque TOH is not larger than an operator's demand driving torque Td when 

Flag FCH is set during quantity mu way revolution control, an idle switch 57 judges whether it is an ON 

state in HI 5. 

Since it is in the condition which needs revolution control when an idle switch 57 is judged not to be an ON 
state at this step of HI 5, it shifts to said step of H6. 

And it judges that the flag FH learned [ rudder angle center-valve-position ] is set at this step of H6, and if it 
judges with Flag FCH being fiirther set during ** quantity mu way revolution control of the step of H7, HI 
or HI 2 will be chosen as target driving torque TOH for revolution control in the calculation value adopted at 
the stepofHlS. 

Moreover, since the condition that revolution transit of a car 68 was completed is meant when it is judged at 
said step of H14 that the target driving torque TOH is larger than an operator's demand driving torque Td, 
58 reset Flag FCH during quantity mu way revolution control by TCLH16. Since it is in the condition of not 
getting into the accelerator pedal 26 when similarly an idle switch 57 is judged to be an ON state at the step 
of HI 5, it shifts to the step of H16 and Flag FCH is reset during quantity mu way revolution control. 
If Flag FCH is reset during quantity mu way revolution control in these HI 6, as a result of TCL's58 
outputting an engine's 1 1 maximum torque in HI 7 as target driving torque TOH and ECU's54 reducing the 
rate of duty of the solenoid valves 46 and 51 for torque controls to a side 0% by this, an engine 1 1 will 
generate the driving torque according to the amount of treading in of the accelerator pedal 26 by the 
operator. 

After computing the target driving torque TOH for this quantity mu way revolution control, TCL58 

computes the target driving torque TOL for low mu way revolution control as follows. 

By the way, since the direction of the target lateral acceleration GYO serves as a big value from the lateral 

acceleration GY actual on a low mu way, it judges whether it is larger than the threshold set up beforehand, 

and when the target lateral acceleration GYO is larger than this threshold, the target lateral acceleration 

GYO judges that a vehicle 68 is a low mu way, and should just perform revolution control if needed. 

As shown in Fig. 1 8 showing the operation block of the revolution control for [ this ] low mu ways, 0.005 is 

adopted fi-om steering shaft turn combination deltaH and the vehicle speed V by making target lateral 

acceleration GYO into the aforementioned (9) formula A, 

Next, although it asks for the target order acceleration GXO from this target lateral acceleration GYO and 
vehicle speed V, in this example, it has read from the **** map which shows this target order acceleration 
GXO in Fig. 19. This map connects the target order acceleration GXO a car 68 can run safely according to 
the magnitude of the target lateral acceleration GYO with the vehicle speed V, expresses it, and is set up 
based on a test transit result etc. 

And based on this target order acceleration GXO, criteria driving torque TB is computed by the 
aforementioned (10) formula, or it asks on a map, and the adoption rate of this criteria driving torque TB is 
decided. In this case, although the weighting multiplier alpha is larger than the multiplier alpha for quantity 
mu ways, for example, it is set up like alpha= 0.8, this lessens the reflection rate to a demand of an operator 
on a low mu way, and is insurance and because revolution transit was carried out certainly about the high 
low mu way of danger. 

The target driving torque TOL which what was computed as an operator*s demand driving torque Td on the 
occasion of the operation for quantity mu ways was adopted as it was on the other hand, therefore took the 
demand driving torque Td into consideration to criteria driving torque TB is computed by the 
aforementioned (11) formula and the same bottom type (12). 
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TOL=alpha-TB +(l-alpha) Td ... (12) 

The manual switch which is not illustrated for an operator to choose the revolution control for low mu ways 
is formed in the car 68, and when an operator operates this manual switch and chooses the revolution control 
for low mu ways, revolution control for [ which is explained below ] low mu ways is operated. 
Although the target driving torque TOL is computed by detection and data processing of various data as 
mentioned above in LI as shown in Fig. 20 showing a control flow for determining the target driving torque 
TOL for this low mu way revolution control, this actuation is performed regardless of actuation of a manual 
switch. 

Next, it judges whether Flag FCL is set whether a car 68 is low mu way revolution-controlling by L2, and 
during low mu way revolution control that is,. Since it is not [ low mu way revolution / be / it ] under control 
at first, it is judged that Flag FCL is in a reset condition during low mu way revolution control. [ whether the 
target lateral acceleration GYO is larger than the threshold beforehand set up by adding 0.05g to the actual 
lateral acceleration GY computed by the rotation difference of rear wheels 64 and 65 in L3, and ] that is, 
since the direction of the target lateral acceleration GYO serves as a big value from the lateral acceleration 
GY actual on a low mu way, it judges whether the target lateral acceleration GYO is larger than a threshold, 
and when the target lateral acceleration GYO is larger than a threshold, a vehicle 68 is running a low mu 
way — it judges. In addition, the actual lateral acceleration GY generated on a vehicle 68 is computed like a 
bottom type (13) from the vehicle speed V of the peripheral-velocity difference of rear wheels 64 and 65. 

^ 3. 6^ ' b ^ g ^ 

However, b is a tread. 

Although 58 will count up the timer for low mu ways which was built in TCL58 and which is not illustrated 
by TCLL4 if it judges that the target lateral acceleration GYO is larger than a threshold (GY+0.05g), 
namely, a car 68 is revolution running a low mu way at the step of L3, the count time amount of this timer 
for low mu ways is for example, 5 mses. And it shifts to the step after L6 mentioned later, and the target 
lateral acceleration GYO by the aforementioned (9) formula and the actual lateral acceleration GY by (3) 
types are calculated every 15 mses, and the judgment actuation in the step of L3 is repeated vintil the count 
of the timer for low mu ways is completed. 

That is, it shifts to the step of L8 through L6 and the step of L7, and TCL58 outputs an engine's 1 1 
maximum torque as target driving torque TOL, and as a result of ECU*s54 reducing the rate of duty of the 
solenoid valves 46 and 51 for torque controls to a side 0%, thereby, an engine 1 1 generates the driving 
torque according to the amount of treading in of the accelerator pedal 26 by the operator, until 0.5 seconds 
pass since count initiation of the timer for low mu ways. 

When the condition that the target lateral acceleration GYO is larger than a threshold (GYH-0.05g) does not 
continue for 0.5 seconds, a car 68 judges TCL58 that a low mu way is not [ be / it ] under transit, it clears 
the count of the timer for low mu ways in L9, and it shifts to the step of L6-L8. 

If the condition that the target lateral acceleration GYO is larger than a threshold (GY+0.05g) continues for 
0.5 seconds An idle switch 57 judges whether it is an OFF state in LIO. An idle switch 57 An ON state, 
namely, when it is judged that an operator does not get into the accelerator pedal 26 The count of the timer 
for low mu ways is cleared in L9, without shifting to revolution control of a low mu way. Shift to the step of 
L6-L8 and TCL58 outputs an engine's 1 1 maximum torque as target driving torque TOL. As a result of 
ECU's54 reducing the rate of duty of the solenoid valves 46 and 51 for torque controls to a side 0% by this, 
an engine 1 1 generates the driving torque according to the amount of treading in of the accelerator pedal 26 
by the operator. 

When it is judged that an OFF state gets into an idle switch 57, and the operator gets into the accelerator 
pedal 26 at this step of LI 0, Flag FCL is set during low mu way revolution control in LI 1 . Next, the 
credibility of the rudder angle delta detected by whether the flag FH learned [ rudder angle center- valve- 
position ] is set in L6 and the steering angle sensor 70 is judged. 

If it judges that the flag FH learned [ rudder angle center-valve-position ] is set at the step of L6, it will be 
judged again whether Flag FCL is set during low mu way revolution control in L7. Here, when Flag FCL is 
set during low mu way revolution control at the step of LI 1, a previous calculation value, **, and the target 
driving torque TOL in the step of LI are adopted as it is at the step of LI 2. 

If it judges that the flag FH learned [ rudder angle center-valve-position ] is not set at the step of said L6 
Since the credibility of the rudder angle delta is lacked, shift to the step of L8, and the target driving torque 
TOL of (13) types previously computed in LI is not adopted. As a result of TCL's58 outputting an engine's 
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1 1 maximum torque as target driving torque TOL and ECU's54 reducing the rate of duty of the solenoid 
valves 46 and 51 for torque controls to a side 0% by this, an engine 1 1 generates the driving torque 
according to the amount of treading in of the accelerator pedal 26 by the operator. 

On the other hand, when it is judged that Flag FCL is set during low mu way revolution control at said step 
of L2, it shifts to the step of LI 3. 

At this step of L13-L16, like the case of the revolution control for quantity mu ways a ****** [ that 
difference deltaT of the target driving torque TOL computed this time and the target driving torque TOL (n- 
1) computed last time is larger than the increase and decrease TK of a permissible dose ] — judging ~ 
increase and decrease, if this is less them the increase and decrease TK of a permissible dose in any case 
When the target driving torque TOL computed this time is adopted as a calculation value in the step of LI 2 
as it was and deltaT is over the increase and decrease TK of a permissible dose, target driving torque is 
regulated by the increase and decrease TK of a permissible dose. 

That is, in decreasing the target driving torque TOL, this target driving torque TOL is corrected to 
TOL=TOL(n-l)-TK in LI 5, and it adopts this as a calculation value in the step of LI 2. On the contrary, in 
increasing the target driving torque TOL, this target driving torque TOL is corrected to TOL=TOL(n-l)+TK 
in L16, and it adopts this as a calculation value in the step of L12. 

If the target driving torque TOL is set up as mentioned above, it will judge whether this target driving torque 
TOL of 58 is larger than an operator's demand driving torque Td at TCLL17. 

Since the target driving torque TOL is not larger than the demand driving torque Td here when Flag FCL is 
set during low mu way revolution control Shift to the step of L9, and clear the count of the timer for low mu 
ways, and it shifts to L6 and the step of L7. If it is judged that the flag FH learned [ rudder angle center- 
valve-position ] is set here and it is judged that Flag FCL is further set during low mu way revolution 
control, the calculation value adopted at the step ofLl,L15, orL16 will be chosen as driving torque TOL 
for low mu way revolution control. 

Moreover, since a car 68 is [ revolution ] under transit, when it is judged that steering shaft tum combination 
deltaH is not less than 20 degrees in the following LI 8 even when it is judged at said step of LI 7 that the 
target driving torque TOL is larger than an operator's demand driving torque Td, it continues revolution 
control as it is. 

Since the condition that revolution transit of a car 68 was completed is meant when it is judged at said step 
of LI 7 that the target driving torque TOL is larger than an operator's demand driving torque Td and it is 
judged in LI 8 that steering shaft tum combination deltaH is less than 20 degrees, 58 reset Flag FCL dxiring 
low mu way revolution control by TCLL19. 

Although the count of this timer for low mu ways is cleared and it shifts to L6 and the step of L7 since it is 
not necessary to count the timer for low mu ways, if Flag FCL is reset during low mu way revolution control 
at this step of LI 9 Since it is judged that Flag FCL is in a reset condition during low mu way revolution 
control at the step of L7, Shift to the step of L8 and TCL58 outputs an engine's 1 1 maximum torque as target 
driving torque TOL. As a result of ECU's54 reducing the rate of duty of the solenoid valves 46 and 51 for 
torque controls to a side 0% by this, an engine 1 1 generates the driving torque according to the amoxmt of 
treading in of the accelerator pedal 26 by the operator. 

In addition, what is necessary is it to be also possible for for an operator's demand driving torque Td to be 
disregarded naturally, in order to simplify the procedure of the revolution control mentioned above, and just 
to adopt criteria driving torque TB computable [ with the aforementioned (10) formula ] as target driving 
torque in this case. Moreover, it is made to decrease gradually, corresponding to the vehicle speed, as the 
multiplier alpha of weighting is not made into a fixed value even when it takes into consideration an 
operator's demand driving torque Td like this example, but are shown in Fig. 21, and the value of a 
multiplier alpha is gradually decreased in the passage of time after control initiation or it is shown in Fig. 22, 
and may be made to make [ many / gradually ] the adoption rate of an operator's demand driving torque Td. 
It is also possible for it to be made to run insurance a car 68 to a revolution way where similarly the value of 
a multiplier alpha is made into constant value while it is [ after control initiation ] for a while as shown in 
Fig. 23, it is made to decrease gradually on, or the value of a multiplier alpha is made to increase with 
increase of amount of steering shaft revolution deltaH on after progress of predetermined time, and 
especially radius of curvature becomes small gradually. 

In addition, although it faces computing the target driving torque TOH and TOL and regulation of this target 
driving torque TOH and TOL is aimed at by the increase and decrease TK of a permissible dose by the data- 
processing approach mentioned above in order to prevent the acceleration-and-deceleration shock by 
fluctuation of an engine's 1 1 rapid driving torque, it may be made to perform this regulation to the target 
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order acceleration GXO. When the increase and decrease of a permissible dose in this case are set to GK, 
the operation process of the target order acceleration GXO (n) in n times o'clock is shown below. 
In the case of GXO(n)-GXO(n-l) >GK, in the case of GXO(n) =GXO(n-l)+GKGXO(n)-GXO(n-l) <-GK, 
he is GXO(n) =GXO(n-l)-GK. It is set to GK=0.1 and dehat to, suppress change of the target order 
acceleration GXO to 0.1 g/s by making the sampling time of the main timer into 15 mses in addition. 
After computing the target driving torque TOL for this low mu way revolution control, TCL58 chooses the 
optimal policy objective driving torque TO from these three target driving torque TOS, TOH, and TOL, and 
outputs this to ECU54. In this case, in consideration of transit safety, the target driving torque of the 
smallest numeric value is given priority to and outputted to a car 68. However, what is necessary is just to 
choose the policy objective driving torque TO in order for object for slip control, object for low mu way 
revolution control, and quantity mu way revolution control, since target driving torque TOS for slip control 
is generally always smaller than the target driving torque TOL for low mu way revolution control. 
As shown in Fig. 24 showing the flow of this processing, after computing three target driving torque TOS, 
TOH, and TOL mentioned above in Ml 1, it judges whether Flag FS is set during slip control in Ml 2. 
If it judges that Flag FS is set during slip control at this step of Ml 2, TCL58 will choose target driving 
torque TOS for slip control in Ml 3 as policy objective driving torque TO, and will output this to ECU54. 
The map for asking for throttle opening thetaT by making the engine rotational frequency NE and an 
engine's 1 1 driving torque into a parameter is memorized by ECU54, and ECU54 reads target throttle 
opening thetaTO corresponding to the current engine rotational frequency NE and this target driving torque 
TOS to it using this map in Ml 4. Subsequently, ECU54 asks for the deflection of this target throttle opening 
thetaTO and actual throttle opening thetaT outputted from the throttle opening sensor 56, it sets the rate of 
duty of the solenoid valves 46 and 51 for torque controls of a pair as the value corresponding to said 
deflection, and it controls it so that actual throttle opening thetaT falls a current by actuation of a sink and an 
actuator 36 at desired value thetaTO in the solenoid of the plungers 47 and 52 of each solenoid valves 46 
and 51 for torque controls. 

If it judges that Flag FS is not set during slip control at said step of Ml 2, it will judge whether Flag FCL is 
set during low mu way revolution control in Ml 5. 

If it judges that Flag FCL is set during low mu way revolution control at this step of Ml 5, the target driving 
torque TOL for low mu way revolution control will be chosen in Ml 6 as policy objective driving torque TO, 
and it will shift to the step of Ml 4. 

Moreover, if it judges that Flag FCL is not set during low mu way revolution control at the step of Ml 5, it 
will judge whether Flag FCH is set during quantity mu way revolution control in Ml 7. 
And if it judges that Flag FCH is set during quantity mu way revolution control at this step of Ml 7, the 
target driving torque TOH for quantity mu way revolution control will be chosen in Ml 8 as policy objective 
driving torque TO, and it will shift to the step of Ml 4. 

On the other hand, if it judges that Flag FCH is not set during quantity mu way revolution control at said 
step of Ml 7, as a result of TCL*s58 outputting an engine's 1 1 maximum torque as policy objective driving 
torque TO and ECU's54 reducing the rate of duty of the solenoid valves 46 and 51 for torque controls to a 
side 0% by this, an engine 1 1 will generate the driving torque according to the amount of treading in of the 
accelerator pedal 26 by the operator. In this case, in this example, the rate of duty of the solenoid valves 46 
and 51 for torque controls of a pair is not unconditionally made 0%, but when actual accelerator opening 
thetaA is compared with the maximum throttle opening regulation value and accelerator opening thetaA 
exceeds the maximum throttle opening regulation value, ECU54 determines the rate of duty of the solenoid 
valves 46 and 51 for torque controls of a pair, and drives plungers 47 and 52 so that throttle opening thetaA 
may become the maximum throttle opening regulation value. Although this maximum throttle opening 
regulation value was made into the fiinction of the engine rotational frequency NE and is set as a close-by- 
pass-bulb-completely condition or its near above a certain value (for example, 2000rpm), it is set up in the 
field of low rotation not more than this so that it may become small gradually with the fall of the engine 
rotational frequency NE even at dozens of% of opening. 

The reason for regulating such throttle opening thetaT is for raising the responsibility of control at the time 
of judging that there is the need that TCL58 reduces an engine's 1 1 driving torque. That is, in order that the 
design plan of the current car 68 may raise the acceleration nature and the maximum output of a car 68, 
when it is in the inclination which enlarges extremely the diameter of a boa of a throttle body 16 (path cross 
section) and an engine 11 is in a low rotation field, an inhalation air content will be saturated with about 
dozens of % by throttle opening thetaT. Then, it is because the deflection of target throttle opening thetaTO 
when there is a reduction command of driving torque by regulating in the location defined beforehand, and 
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actual throttle opening thetaT decreases and it can lower to target throttle opening thetaTO quickly rather 
than it sets throttle opening thetaT as full open or its near according to the amount of treading in of an 
accelerator pedal 26, 

Although two kinds of target driving torque for revolution control of a quantity mu way and a low mu way 
was computed, the target driving torque for revolution control corresponding to the middle road surface of a 
quantity mu way and a low mu way is computed further, and you may make it choose final target driving 
torque from such target driving torque in the example mentioned above. 

On the contrary, since target driving torque TOS for this slip control is generally always smaller than said 
target driving torque TOM for revolution control when one kind of target driving torque TOM for revolution 
control is computed and it is [ slip ] under control, naturally it is also possible to give priority to and choose 
target driving torque TOS for this slip control as the target driving torque TOM for revolution control, 
as shown in Fig. 25 showing the flow of processing of other one example by such this invention, after 
computing by the approach same with having mentioned above the target driving torque TOM target driving 
torque TOS for slip control, and for revolution control in M21, it judges whether Flag FS is set during slip 
control in M22. 

If it judges that Flag FS is set during slip control at this step of M22, target driving torque TOS for slip 
control will be chosen in M23 as policy objective driving torque TO. And ECU54 reads target throttle 
opening thetaTO corresponding to the current engine rotational frequency NE and this target driving torque 
TOS from the map memorized by this ECU54 in M24. It asks for the deflection of this target throttle 
opening thetaTO and actual throttle opening thetaT outputted from the throttle opening sensor 56. The rate 
of duty of the solenoid valves 46 and 51 for torque controls of a pair is set as the value corresponding to said 
deflection. A current to the solenoid of the plungers 47 and 52 of each solenoid valves 46 and 51 for torque 
controls A sink, It controls so that actual throttle opening thetaT falls in desired value thetaTO by actuation 
of an actuator 36. 

If it judges that Flag FS is not set during slip control at said step of M22, it will judge whether Flag FM is 
set during revolution control in M25. 

If it judges that Flag FM is set during revolution control at this step of M25, the target driving torque TOM 
for revolution control will be chosen in M26 as pohcy objective driving torque TO, and it will shift to the 
stepofM24. 

On the other hand, if it judges that Flag FM is not set dxiring revolution control at said step of M25, as a 
result of TCL's58 outputting an engine's 1 1 maximum torque as policy objective driving torque TO and 
ECU's54 reducing the rate of duty of the solenoid valves 46 and 51 for torque controls to a side 0% by this, 
an engine 1 1 will generate the driving torque according to the amount of treading in of the accelerator pedal 
26 by the operator. 

<Effect of the invention> Since the comering drag which according to the car revolution control unit of this 
invention changes with lateral acceleration to this load load torque while facing setting up target driving 
torque and considering load load torque was included as concretely explained above based on the example, 
much more exact target driving torque can be set up. For this reason, compared with the case where a 
comering drag is not taken into consideration, the mistake to which lateral acceleration sets target driving 
torque too little in the large range can be prevented, and can carry out revolution transit more promptly 
within safe limits. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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i^fzJKm9ifZ».±Ln^7. h y moyjmf^^ nx\^^^. 

y b)u^i5f}^mm^':^\^izy^'ti)\^uj'^-\s^mW}^it 
f'zm^\z^mz%±-r^^'^fj:&mmmz&^:$tixi'^ 

-So 

mETsUy h;U:J^5^^ 16i:XP'y h )\^U/'<—\Qtcr>m 
\Z}(t. TsUy 19C0X h ynz{)^7 0-^)Vi^n 

- 18(Z>/llg529m¥ L^^frtTX P *y h;^# 15^ M < :^^f6lH 

^nrz^^^ur-n(D\ttd.^m2.zz^i^\^. ciox 

50 P^y hJPttl7i:l^^tt$:;^j:LT^S$tlTL^'5o X, 7. 
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(3) 
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6 



Jir i^/'^-lStCDmiZh. T ^ UA*-18(3D/l\a529^X 
IB :^ ^ - 28 ^ ^M. T 7 ^ -tr / \' — 1 8(7) gt 20 X D 

h-;n^A*— h'>'>'^30^T^-tr;i/i/;\*— i8(^m^ 

«ta35C0«;}gi:^CD{5^;^t;^^<^^$n. cmUcfcOZ 
^ -tr;i/^^;i/26$rS^ii tJTii^ ^l^\tJ£f3m3Q\H(DJ£t} 

^ZLt^\^^miO. 7.U y hJl^^lSJftm-^'^t^^'^JzolZfji'DT 

m4(D-^^mf^'r^'^-z^^>^4i\z{t. mmmm42 
z3.-A^>^43tmmm'S4zt(Dmiz\ft. /-^^zl-a^ 
^±^^44i)^i\-m-^nx\^^^o :inHcto. /\*+rL-A 

^ > 43rt CDii ;^ tiit- 3^ > 4 1 (^(7:)SiSEE;fj tStS 

^nb/N*4^:2--A^>^43f^tHfrfBr^^rLX-i5^36 
COIE:t?^39i:ti, m'^4b^lft\^Xmm^mtt^r>X^ 
0, ^<7)IB«450^4>tlJl#iimP#gBSS(Z)^-CDh;!/ 

^*j^aifflmm#46}^^^ttbnTt'^'5o -^^o. ^(Dh)v 
^mmmmm^4^\z\-m'^4b^m<^o\z'7^>i^^A7 
^^m^\zi-^m't^\it^4mm.^'^^nx\^^^o 

COKailgSl4Hiliir'5ES50;?!?t^SgLTl.^^c 

^ummmmmuz\m,mbo^mwLr^^^\zzr^y-j 
m^^m^Mm^^n^Mm=L:^y v^4 c^t. :in^ 

^HSt:fiiTh;u^SJfflifflm^S#46.5U-*t'r^ii®<^ 
0%O«^, 7i7^:xX-37 36(7)IE;^;^39;^^^xnu/ h;^ 



<o^^^^^m\z-n-'xnmT^o m\z. h)v^mmm 

— ^3^(^Ji.ti'M.39fi^n^n, — K^y^43n(0\£il}i\^\t 

^^^^mmzi&^^i:i:ihrirciKmtrj:^o zcdj^^izl 
10 T, h)\^^ummmm^4i3,5i<D^zj.-y^>{m^mm^ 
^:it\z^o. T^±ji^y)V26(Dm^jL^m\zmmfj: 

s^^^Ecu54lr^^, mmiuzmomf^tiTmmmm^ 

^^ih-r ^7 ^ i^jvx^ y ^57 t^^mmi^. :zn^{7^ 
20 ;PX'< y^57/}^^(Dmtjm^y)^^n^tim^n^. 

Uy b Jm^-^y-^SdRUT-^ y^57^imzx 
Uy hJV:r^y'^ IQlzmom^ ^tlXT C7±)VU/^-lS(D 

IS(Hie-tr>it62.63(h, 'l^mmX^^t^:^-M(D'ikm4, 

t. mm6sa:)mm^m^mm^Lxm\B\mz:}o\^f^i^tk 

n ^ -fe >if 59 , 62 , 63 . 66 , 67 , 70;ii^ ^ (D lhtjim^f)^^tl^ 

Ecu54<hTCL58(Ji mm'r-:/ji7i^^Lxminx 
^0. Ec\}54^^^\tmm^um.'py-r K;i/x-r u/^57;^^ 

izxmM ^ nrz s mmm V)v^ \zWi'^^'^wm:\s^4\z 

X(r>mMUm^\'r^fz.^'^o:>mm\\o:>^mMW\V 
n-Dtz^^cDmmxo^nwMmvr^^i^ h^izi.mzx 

Tos, ToH, ToL:^^b^ji/j:g*|S;^^Sih;i^/7To^S»^ 

mm\(j^mmiV)v<?^^<m\z^>^\:.xms,x^^^^ 

50 frLTI^^-So 
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Tcissitmmvm^ Sim v. ^inn ^ ^ t mrie ^«fe«69 
(D^iLi^Lmdu^\ii3\zx^mmm-r^. z(Dmms<Dm 

'^\Z. TCL58tlM4HTS(r»60.61<fcf*te64.65<!:©|5ie 

^To^^mwL. mmizmizx&umxcDmmmm^n 20 

V - Vrl+ v.. 
2 

fib, ±^(i43ViTVRL , Vrr fi-^n^n&;&-*K^t^ 
TCL58tiC2JlT:&*— MC0ft^64,65<5D|^3l^|| 

(iUT, ;rn^^fiS3$Mi:Pp*i^-r^) 1 vrl -vrr i 
^^i^^mm<Dmm\ztj:i^rj:\^^t. mmzwo'^mmmi 

Vrl -Vrr \ m-f)^^thX^t;:l^rzifb{Z!(^^Wt^^(DX^ 0 . 

mEmmvA{tmm6s<D^n^itm\zm'^^^xmmmiz^ 
"tLx. ^mv'f)^mmv^u±x$>^ tm^LTzm^j^z 

itt. TCL58tiC4fCT?*teiSM I Vrl - Vrr | 

f)\ -D^ommes^mmi^miz^^/i^d^^^^m^'r « 

za^cACDTs^'y'Tizxmmmm \ vrl -Vrr i f^mim 
i^:Krxsb^tm^Lrztj:^{i. icissitcb^zx^^cD^ 
^m^m^EMdMn) i)mi&n±>^7o\zj:r)^ihLftm 

^r^. z(D^. mm^(7:>3^mtim^zj:^mm^^Sim^ 
i^^^^iz. mtkM±>'^7oizj::bm»^m9(Dmmmm^ so 



-euT. mizxTci5sn:iti^(Dm^mmh)v^ios . 

^xMrnLfzcD-^. mm\\(DmW)h)vc7f)^z(Dmm^m 
mmh)i^Totf<ii^jzoiz. K\}5m-M(D h)i^mm 

^m^s^mmu < ^^iz^n^i^^ j:oiz lt i^^^o 

z.(Dj:oiz. mmn(ommh)i^^mizx±i^^'^<D 
try>hy^>f)mTr^^xmmL. znummQiz 
x^^-c^cDtt^-^hy^-^^nrj^mti&L. ^vxmzf)^ 

y^mizfji^^xmomT<Dx$>^. 

r^mm\t. mmGscDmmmzmf&m.eKDh-^ >m 
M^n-^fz^'^^m^Lrjii^'^m^mmoymH^cDm^'^ 
mz^-ox. m^mQ(Dm\Bimtm^mx^^mmo.6 
K^mmo^tk^dtcDmiz-rnfi^^^i.. m»km69(D^ 
iL&:mduf)^mtD'Dxiy^ozt'/)^$>^rzi!t>x^^o 

^(D^mm^iz^-:^^. cuzxmmy^T^ (i) iz^ 
- • • (1) 

tzu e ift. TCL5S}ftmzxm&(Dmm6sf)mm^m\z ^ 
^tmm\^. z(Dici5B\zp^m.'^tirzm^Lm^^mm 

mf^Lfzf)^^of}^^m^'r^o zom^. mm^scD^fr 
mmLx\^^fji\^^(Dx. mm6S(DMnmw^tc\f)^i^c7^x 

mLftzt^mmT^t. Tcis8\,tcs\zxmn^AL&m 

^^7My^^FH:/)^-tyh^nx\^^^-^^^t)^. w^^mo:) 
^^mmmj}!^x3b^f)^m^^^mmr^o 

-^yh^nxi^^m^tmmvftm^izitii.. c9\zxm^t<D 
^stttjKEiEiftM6o(n) ^mrzum^m9(D^tL&md 

M(n) tM.ULXZn^lCL5S[^<D^=E^)\zm^]^^. jft 

f^^iL&m^mmy ^ ^Ffi^±y ht-s. 

z<Dj:oizLx. mrzum^m69(D^AL&mduin) ^ 
wtmLfzo^-^. z(Dm^m9(D^^Likmdu(n) ^mmt 
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(5) 
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j^r$>^tmwi^nfzm'^. TCLsst^ci i izxm^cDmst 

ffiiSIUiig d.<n) f)^nil\B\(Dm^^69(D^\Li}Lm 6 ii(n-]} 

tmV^^s fill^d.(n) =dli(n-!) 

't(D^^ClO(D7.y^y'7\zm'oXnZS:k<D»kM^iL&m io 

cu(D7.^y'y\zxm&(Dm^mmmiiLmd,(n) 
^j^(Dmzj^m:/)^mmtU'Dxmm(Dm^m69<D^iL&m 

iEMmmA6u±Km\^x\^^^m^\z\t. tti^(Dmit^ 
w^^^\tmwLrzh<D^mzum^m9(D^iL&m d 

H(n) tL. :ZtX^TCl5SP^(D/^^^J\zm^^j^t^^O\ZL 20 

0. Tci5s{to2\zxm^<Dmmmmm&:m o .in) 

^^^fiiim(Dm^^69(D^iL&:mdu(n~i) ^UMLtziAf)^ 

^n^T^o tLx. :i(OC]2<D:7,y^ yrizx MM Lfz 

iz\t. c}3\zx mrzumt6m69(D^iL&m 6 u(n) ^, m 
m<Dm^m69(D^xL&mdu(n.i) tM.(omiEmmm- a 

OHin) =(5M(n-l) "Ad 30 

<h^ML, -i^mrzO(D^wmiEmf)m^mzMm-^± 

^Si'^t^^mm^^^mtf^tifztLx^s mmm9<D^ 

^mmzn'D^zt'/i^x^^o 

-yj. ci2(Dx^yy\zx^mLrzmf)^m.o)miEmm 
m-Adj:oh:k^\f'^iimmLrzm'^iz{t. cuizxm 

^oM(n-i) ^mw-vrzmf)^iE(DmiEum&Ad^Dh± « 

xi^MLrzmf)^]E(DmiEmm&A dj:o h±^\.^tmwj 
Lrzm^\z[t. c\b\zxmrzrm^m9co^iL&md 

KSA otf)^^ 

d H(n) = 6 Uin-i) + A d 

t^ML, -\B\mrzK>(D^^miEmf)m^mziEm^± 
^^'^rmihmnf)^ihtj^nrztLxh. m«tmQ9(o^ so 



xL&mdw^mmizjttmimr. ccomwznr^njt^ 
^mmiziTo:ity)^x^^. 

{BL. c\4(oxT'y7\zxmwLrzm:f)^iE(DmiEmm 
SA d cfc 0 h^b^i^^trnmLtzm^izift. cmzxm^ 
(Di^^^^^mitm d uin) ^mzrj:mskm9<D^iL&:m d 

MCn) tLX^CD^^m^thTo 

fie-:?T. m!mo,6\^m\si^m(D^^izLxf?m^(D 

mmsy^mmi^tzm'^. z(Df^(Dmitm9(D^iL^md 

o^A&mdu<D^mmmm)}m<D^. mmLrzm<D7. 
y'yyiz:^n^mt^mm^&m<Dwmmd.io) f)^^<Dm 

iEm\t4^'^\z±^tiih(otf^^f)^. z:.mB&.m^(Dmit^ 

'^^^xmm\\(DmWih)v^^mmt^y^') vrmm^'n 

tz^^x. mmnx^^T^mm)h)v^^^mzmt^ 
^^rz^\z\t. ^^\L^m^<Dm^MM^. zi<D^-( 
^(^7.y)y'7mh(Dm%^^'rmim\z7f^r^o\z. * 
ff 4^<^mrK6o.6i(7)^'r-vc7)xu t^^st!?^. cicD^-r 

-yms^mmi.. ^wimommnm,^mutDtsi\^^^o\z 

V FL+ V K,. 

s= 



- V 



^r. TCL58timrte (1) ^\zxK^m.^\^rz^\sio:>m 

V Cn> - V C.-,. 



Gy = 



3. 6 



A t 



g 



Tb=Gxf • Wb • r +Tr • • • (2) 
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Q - V FL+ V 



0.61(7);^5g^T^^S«ligSlte5iSVFo^TiC (3) n 
Vfo =1.03 • V + Vk - . . (3) 

10 ^9 latr^-r^n^ V y -Zft^ ^ C <DBEffiiE«VK ^*J6T 

(4) Hcfcos^mr^o 

Vfo • • • (4) 



T I = K , • S (i) • • • (5) 



- T B - T . 



OS 



Tp=Kp • S ... (5) 

^LT. hsib (2) , (5) . (6) ^^mmvxy 

(7) {rJ:OWMiic7)gSl^i!ih;i.^Tos ^SffiT 

-So 



P m 



p d 



(7) 



^mmzit. :^oy^mm^mmmf)miR'r^fti!b<D 

- cDi^^lSfpt^ MfS¥»X < ^<^^{^ < fr 

mz. SZlZXTsVy-ymm^y^^Fsfi^'tyh^nX 

C: (DS3(D7s 'ryriZXT.^Jy'rmS f)mm2\^J: 0 ^ 

^^^^'^tmmr^t. TCL58tj:s4HTxu y-rrnsa:)^ 

:i(DS4(DX^y Zflzxy. U y -^rs^itm A Gs :^^0 . 2g J: 



Fs^-tr^y h S6{ITXU y ^Um^y ^ ^Fsfj^ily h 
^KDSGOXy^y-yiZXy.^J y:fMm^y^^Fsf)^±y 

h^x$>^t.mmLrzm'^{z{t. snzxmmucDmmm 

mhJV^Tos tLxm^ (7) ^HT^d6StaiU;^cXU 

yymmm(Dmmmmh)i^Tos ^mm-r^. 

X. mJiBsecoxT^^yTfrrxu yr^m^yy^Fsf)^ 
'jizy h^nx^^^^mmLrzm^\z\t. iciss^tmm 
40 m9}h)i^ios tLxmm\i(^SL±h)v^^ss\zxihtj 

-^^m^oxmizi&T^i^^f^^s mmniftm^^-\z 
<k^y^'^)i^y)V26<Dm^j^^mizjt-crzmm 

i^, Z.(DS%<D7.'7- y y\ZXlQLbmmmn(Dm± V )V 
ig^-f h ^ ffl^ffl 46 . 5 1 CO t'o. — 7^ ^ * 0 % 

50 )v^^)V2^(Dm^iL^m\z^>^\:^rzmm 



(7) 

13 

VlZXT.Oy -rm^itm A Gs /;?0 . 2gct 0 t) /JN ^ I ^ <h W»r 

Lfzm^iziit. ^(Dm^mms6(D:^^>yy^\zmfi.. tc 
i5s\tmmmw) h;u^Tos t LxmmncomA hji^ ^ss 

(DTs'ry'yiZXttiijU. zn\zj:0 ECU547!it h)U^ 
mmm^46,5l(Dy':x-y^^m^O%miZi&T^'&^^ 

mm\mm^m^z.^^y^±ji^yj\^2&(Dm^^^ 
m\z^^crzmm h)v^^^±-r^o io 

h^nxi^^^tmmLtzm^izift. sgjirr-r k 

fJ:'::>X^^^/)^l§/)^^m^-r^. 

^U-tr^yhU, S^(Dy.^y'7\ZWi=X't^o 

X. S^(Dy.^v'7\ZXT^ \^)Vy.^ y^bli)^:^yX^ 

L X^^^fJil^^m-^. TCL58tiH9ai<7)c±: ^ \Z UTX U 

m^n-Drzm^<Dmmu(DBmmw}hj\^^^mm'r^. 
:i(DmmQS(DmmMmizmiy. Tci5s\,tmmm^\Bi:^ 

^c<D^mm.mmmG^o \zm-:^\^^xmm-r^o ^lx. 30 



£ ( A +^ ) 

40 

ydm (m^m69<D^xL&mdH^mmtLxmmm&G 



»2 5 1 8 4 4 5^ 

14 

*^68(D«Jjn3^SGytif$^ig^ | Vrl -Vrr 

\ "^nmLxmrnizmtht^^^thti^^^y)^. m^^m 
MMdn^ftim-t^^itiz^'DX. mmmzn^m-r^m 
tMmi^GY<Dm(D'fmf)^'^^tfj:^tz^. mmfj:mmf)^x 

X. mmn<Dj^mmmh)i^^j^isb^fz\ffx\t. mmm 
<DM-^^y)^:k<K^^n'f. mm6s<Di^wt^(Dmxm9^^' 
\z^mo)n^mf)^$>^o zcDfz^. m^-^y^^^mLxi^^ 
^ mm 1 K^m^mm hji^jd^y^-t ^)i26<Dm^ 
iL^mf)^^jj^isb. c(D^7!^mmh)v^T6^mmLxmm 
iKDBmmmhJv^^m^'T^z.ti^mmvi^^. x. 15 
^ 'j^mzm^i^ti^mmncDmmmmhJu^omum 

^j^^^^b. mK)'L^m(Dis:T^mM't^:itf)^^. mm 

^B^'T^m:k^<fj:'Drzm'^^z\t. :z(D^mmmh)i 

w\z. ^mf)^mu^'^^m^\ft&um^izj:'DX. mm 

^iz^u^mcom f^mm h xmm 1 1 ^ mm vftm 
mm^Mii^y.^} yyhx'^^um^t^^uimtu 
':>xL^z>Af)^^^rzisb. Tci58\itm u^m(DmmMm 

^:i±(Dj:otj:^^^^mi^rzMu^m(Dm^mm(Dm 
\z^K^ ^nr^tmzm^^-^ y^iot^ b (Di^\hm^\z 

&':5^^xmmoM(Dk^fkd^T^ (8) ^K>mML. 



• • • (8) 



• • • (3) 



Gv7!?t/jN^ < X^mVf)^^ 0 iS < X ^ b' U 

^ ^ y T ^ ^ Ammt—'&m. (a=o.oo2) c^/cC-dtv^ 

1liSDji^GY:^^0.6g$:®x.'5<t, X^bU^Y:7T 
^^A;?!^^SLitL. *l^68tiffide)T^l^T>^-X5^TU 

&s±.<D^^u:ztt^p,. m\2m^mz\^tzm'^\z\t. 

f'J-r^ :7 7^^A^0.002i^TtIIS^L. (9) 



(8) ^2 5 1 8 44 5-^ 

15 16 

T. ^ G,.- W, ■ r + T, . . 



-SSSS^T^StfiT^^P-KD-K (Road-Load) 

\z{t. m^Dm.m.m,i^tz^fX'^^y)^. m^m\z\t:2-i- 

z(Dsmmmh)u^T^izm^mf(D^.^a^mw\^Tm 
QB^m^^ff^itxmmmzm^-r^f)^. ^u^xm. 

m^tr^ ir ;i/^Sir >+»-59(i J: 0 e^tB ^ T ^ ir 

ffi^^A ^&izm^mf)^^mr^w^mmh)i^T6 ^ 

^Tdiz ii-a) ^mMr^zt\zj:K)Miti'r^o 
a^o.eizm^Ltzm^izift. mmmmh)i^Tiit 

se-dt> mmno:>Bmmmh)u^To^\tT^ do \z 

Ton = a • Tb+ ( 1 - a) • Td • • • (11) 

tzi^omTikL/'.iii^^^mT.^ y^fim^-f^nx^K^. jie 
#/?t-c7)#i^x-r y^^i^i^Lxmu^mco^mMm^ 

z(Dm u^mmmmm(Dmmmm i-;u^toh ^^^r 
-5;^cd6(D$ij?gi(D«tn^a'rmi6^(c^-rci:^{c, hhit 

mzxmmQs/)^mu^<Dm\B\mm^x$>^^^^ 
x\^^^t^ao^^^n^r^o mmtm u^m\s]mm^x 

mx^^tmmi^. ii3\zxmmmmh)i^Tojif)^^isbm 

^Lfcmm. m^i^ (id -2) i^:kT^^^t^^n^-r^o 
mms(DmmiKmxh^mmmh)v^Ton^M- 



s:^mm h)]^^i6y)wmss<Dm^^\z}it-^m\z/i^^ < 
fj:^<Dx. mmmw}h)i^Toiii)mm (id- 2) ^yt 

10 Tl^-5o 

;^ci:43. cicT^ggM^ (Td-2) tm^Lrz(Ditt. mm(D 

HSCOX-T-'vTt^TgS^Klh^l^^ToH^^^^^fi (Td- 
2) ^^TT^^<J:*»J»r-r-5t, TCL58t^H4HTT-r 

wt^T^^jv^yjizeyim^m^z^-Dxm^ji^^n 
xi^^^tmmLttm'^. i^sizxmu^t&mmm^y^^ 

20 ¥cH'/)^-\zy h-^n^o 'Aiz. m^zx^n^iLiiLm^^m 

H6(7) X ^ ^y ^UTtfe^ ^'itte^^^^ y ^ ^Fh 7!)^ir 
iSMJSiS![HlSiJ«f+:7^iyFcH 7!?^iZ'y h ^tlTl.i'gxhW^ 

#m^n-5tfe^aco(i«stt7i«/j:i/i<7)-e, (ii) SifiTgi 
nn J: 0 ECU54;:>^ h ©jfflifflm«s#46 . 51 05=^:1 

(Td-2) )^xyxu\^^hvm\T^h. m.^wm\zwfr^ 

TCL58f5 g a^lft h ToH t L T*SS 1 1 OS:*: h ti7 ^ 

OECU54;!)^ $iJWfflS^#46, 51(7) 

50 nTt/i/j:i.^<hW»fL;t«^Ht), TCLSSt^SSffild 



17 



(9) 



^2518445^ 

18 



o.igiw«iAfct.^«^{iJi, mjiB (10) ^^mmi^x 
T K = 0. 1 . ' ^ 



P d 



A t 



M\<D7.^y'7\zx^m<Dmmmmh)v^Toc tmmm 

thLfzi^ mmm n ^ toh (n- o t com at f)^M(Dmmn 

(DmcDrntm 1 AT|7:;^iiMfr§»TKj:o 

Wi^^^ nrz^^o:>B mmm h)]^^ Toe ^^(D^msco:?^ 

y^yrx<DW\i^mtLxmmT^o 30 

X. m(DXy^yy^izx^mMitiLrzmmmmh)v^T 
oc twi^wihLrz^mmm h)u^Ton(n.i) t<DmAT^^ 
n(Dm^n^mTKj:fo^±€<u^^t'nmr^t. H12 

{ZX^lsl(DBmmW)h)V^Ttic^T^\Z^O»JE\^. ^ 

Toe =T0H(n-l) — Tk 

mATf)mmtmmTK^±x^^tnm^ri^h. hi3 
izx -^isKD^ mmm Toe ^T^\z^fomiEL. z 
n^MOTs^yrxcDmhmtLxmmr^o 

Toe =T0H(n-l) +Tk 

-o^o. mmh)v^(DmiK<Dm^hwim<Dmm\-)i^^ 
uci^com-^tmmiz. ^mnihLrzmmmmhJi^^Toc 
tmmw.ihLrzmmmmh)v^Tmin.u tcom^Tiim 
m^^mjj.^mxtzmt'^\z\t. f(i[^n\h\^rz^m.mmv 
;u^ToH(n.i) n**-r^±^f<ii^iiiafr^aTKT'M»jL, so 



z^cD^^iz. mmmmh)i^Toii<Dmmm^mmLrz 
m'^o:>mi^mmm^dHt^mmmimmmGxo tmmmm 
h;p^ToH hmmo:>m^uommcxt(Dmtikm^^mx 
^'rm\7miz^rj:^\z. mmmmhj]^^ToH(Dmum 
^mMi^M^-Dtzmmx^rm-^jiOh. n^oymmm 

nx\^^^::tf)m^. 

^±<D^ o \z vxmmmm vjv^tovl -h^m^^n^ 
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